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(54) SHEET PAPER RECOGNITION PROCESSING METHOD 

(57)Abstract: 

PURPOSE: To provide the method which is strong 
against transverse deviation, skew, or the like of 
sheet paper and quickly recognizes paper with a high 
reliability. 

CONSTITUTION: The almost all surface of paper 1 is 
read with plural light sources 3a and 3b different by 
wavelength to obtain picture signals different by 
levels. Features of correlations between these signals 
are extracted to obtain a specific feature picture 
corresponding to the pattern on the surface of sheet 
paper 1 . Next, the feature picture distribution is 
obtained with the distance from teh center or the 
centroid of this feature picture as a parameter based 
on this feature picture. Thus, the feature picture 
distribution obtained from the feature picture even is 
not changed in the case of skew of sheet paper 1. 
Consequently, sheet paper is recognized without an 
influence of not only positional devication but also 
skew. 
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ttmux. mmmmommimj: ^ c i t -r 
m<D^m^m^>xiKt>iiKi:>i>mmLx. 20 

'kmi^-^t:)^xm§E^wmi^(D±im'0'mmt 0, 30 
Hiri2#s5[iii«!±©#iii^<Dii« i mm^w&'Cmm i <d 

(c^^gnc^r»s ^mm.mm(Diiit]im^bx'f^m 

[000 1 ] 
[0002] 

/usA^ n-5 <!: , ^<Df^m<Dmmmmicjz -yxmis<D 

mm'i'ni^<Dmwntj:t>tii>. c<Dmmmicisi.^x 
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[0003] 

cn6©^N'5'^-3'CD0-l^©lr3-rfc«fSffiH*i1- 

coJ:0^i:Pp1ia«. »5S!?cDai5£«:sg6r. 
[0 00 4] — aJti)Alli^ti©Ma©^iI{t5:0-5. 

iSToro*-3fc. cn6©raiii)ir)s^-r^.3^c*(c». 

^*>«lttl-C#-5J:0«c-r.5C tiftSJIfSLt^ */c, "C* 
(000 5] MCC, «6^©-gp^rSg5XS:^^-C«. *tt 

^^o. ^i2itA3|E6^Uf^©-c, cn*M9i-r5?c 
«). «@is©itii>©«irn-^*4tf«:*for^>. m^mm 

©■=^.{c;tSU-c^c$ia/c*>©-c. Ii|-rn-^^4tf^«:4>^ 



(3) 
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(0 006 ] 

[0 0 07] S/c, m2<D-miiU. ,*SII!?g®8£ffi^-?-n 

^©^^S'C^i^SiL. mrfei#8iiii«-h©^ili^©ffi^ 
<!:a^»S'C^ffiS<b©ffigf^*2si). -e©^«©;«;*3 
©JBtmL-fc 1 i^5^5iJ{C^^ffig|{C^r«*.5i^iB 30 
^©tB;^)=&S^L/ri{t8![iii^^i^^ttUtlO. ^mmm 

r. B^ris«lis©i2la?:^f^c^c^^^^t-s^>©■c 

[0 008] 

[jlifi^] felT. *^Bg©IUfiWK:ot,»r0ffi5:#MU 

Ti^jffltcsi^ars. *^iB©«ai!ffisiaA!iffi:^ 

jS©IISSfJ©^fSH-C$>-5>o 0CC*5t,ir, C©^g«, 
^•DgPlOt, i2IIS§|52 0i*>6«fS3n-CC»2). ^ 
55 0 SP 1 0 «. i^StC -iz f h 5 nf<M^i 1 ©«H*3fe 40 

laspzott. RIXOSUI o*ie.W;'3?n/ciii«fi^K:S 
n/c7=- 5r <i:i:k©ur«aiis©igai*t-«. t©-e*4. 

[0 009] KBSt'3SP 1 0 iC«. iffta?-^'WffiaE#^©. 
i©±:^fcctt. -5-©Si«<l#*^iRSfc»{c-rj'-i^-5 
>if2«. iffiiiSi©i)i{c>Ftu+»Si,»*i€}#-^. •?■© 

JS?»K«. m«4000PI < 1 :y^^fc*) 400K y h© 50 
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[0 0 1 0 ] iffiiiSi©±:^4ct3:, c©-!" 
7-<>42>if2 ■€-n^njg?:g©;^t<^JiS 
^-f >t^©3feiiS3 a, 3 bAiSBa$n-Cl»5. cne© 
^3 a.. 3b«, C©^ffiW©Ja^. -^y-i^^-O 
•fe>-t#-2©:te6K:{5ti>Ftft;{4g{<:ieg$m:t,^.&. &S 
©:^*<S&s*iS<i:or«. fia|ji{i« 

t ^ «/7St^^^3fe#ffl5(£i^i i m9^^^m%m <t c ^ o t ©^ fig 

3n.5^>©iLx, *?S3a. 3 b «. 1 S 

[0 0 1 1 ] sifc, ^BxoM^iJ. -fe y f- 

l©ISigJ:0 4>«.2.*>(C:^t< . i2»^ h^nsat^l 

(omm^m7*m& or ^> > +^}-«:^ o ^jsccs^* 

^(C > - ^ H2 >-!^- 2 ©(t#ta:^*i 0 6 .S J: ^ 
(cgsjeurt^s. iP^. 1 *sji^r^J«Ji«l-©gp^ 

«7fe!®3 aJtO'^feaiS b©Mi47fe*iS*tL^d:l.^J:^tc« 

^FS$n-ct-^.i>o ^iiigP2 0«> !tt@tia«}auiA!iiigP2 i 

agp2 3 i . mmmmm2 4 i*ip,^^sn-ri,» 
■So c©^,isgi52 o«. *ftfi<j«:«, ii^m-^^sAn 
-c^ss^-r^&^^ui^ -e©iii^sft#*?s^Mffl-rs7-n 

[0 0 1 2 ] Hi©RsxogBi o{i. ;x©<fc^{cabf'PT 

2 1 <DmM%^^ U . 1 7 >:»©^iffl7' 

3 b or, fiSHS 1 ©l5l-@Bff©S»f3fe* -f > - 

-:xv-f>-fe>i^-2*5S7feL, mmo^mf^i^iD^^m^ 

n. BCJf3feaS 3 a *i U , -X© 7 >©SgSX D ?:tf i^j: 
C©gEBXO^-<>raRIK. -l'^-i^^-Ot^-9-2 
©S?»Sil5Ma«:jS5t^5. c^.or. ^fiif'.ri^^' 
;u{t-^Da. DbAii2iSlgi52 0k:A:^-r-5t. caovm 
g|J2 0 «iX©<fc ^ J^iiJjf^^tT^C . 
[0013] 5fef . i|#8i:®«affiA!iSgP2 1 m^D 
a. Db©tiMH<J^©1t§5:^}4tiiL.rSifii'ft-rS. IP 

it. ^tK3b©?SS«:jFfrS!^®fl<J^j:JSt*:)fe?a«S«cSeo 

/cfi-^-'N-^-vi^ci. {S-^r, ?|^«. .ffiUSi©® 

i{c^*«n4. c©ii«s09r». ■?■©<* ^ >!s«F®ia»* 

2fiiiij«t<!: orffltiir-s. 

( 0 0 1 4 ] S2«. ±ieSttit5^©tBKMC^«:^-r 

yv7r**. |g|M:*jur. SI«iccft#D a=&<b Ottffi 



(4) 

5 

■C*-5, -7?. S©a&#cD«Si^3 3». {5in<DSW3lc 
f, fi#Da. Db*>6i^ii©^*Dn-S$IlS3 1, 3 2 

i. #mc>^*3n^:ci^Mi«3 3*ES'J-rs/c&«:. 

,^3 4. 3 5^?l<. C©i^l!t|i3 4CC<fe»3S*5U'< 10 
ft-^ D a D b 'N^^-C# -So 

[0015] se^-c, ft-^Db«> m-^D sicowmm 

HL2 «, a),(2)^{cJ:0SS3n/cHi5!^<t^c 
•2.. CC-C, f». «-^DaiDb©tiM^:«t>-rM^ 
(7r>4'v'3» S/tinv f». ^-^Dbcfc 20 

THLl : Db = f (Da) (1) 
THL2 : Db =inv f (Da) (2) 
C(Dmf&f tfSSWLIm f 02©i'-7 7{C*sC>r> 
Da = Dbinc*^®*tft|g=&^3'C^^C. ^me«]i^j:&aM 

C4) 2S;-C«t>-rc;<!:*s-C# -5. j^. (4)S:-Ca< 1 i L 

3^ U ^5: J: ^ tcr 5 /ctoT* -5 . 

D b = D a + a (3) 30 

fflU. a«ffig©Siaa<0 

D b = a D a (4) 

mb, a<,ti£M<DmWll>a>0 

[0016] Siy^ia 1 --Kor. jy±stt?BL/fcJ: ^cc, 
la 1 ©^®iii^ffltH5asg|5 2 1 ^is(e.nfciii^s 

L-cnmit-r^. jgSX aCCj:«,S*f3fe*^6f# 40 

fc<B#Da. R^. jgSA b(Cj;.2.St*7¥:*^6f#fc{i# 
Dbtc. ;'c:#^c+iS*^*i^i^,l©^.. -?-®1t'#.'=S«. S2 

iC7jk-r->^ V ^> i^<Dmm3 i$>i>i,m3 2(^m-ri>. — 

M<H#Da. Db{Cffl?fcfM*i«>*»J^cl>l®^. 
3 3(C^T-5>. i^B{Saai5!iSa52 us. ft-^Da. 
Db© (3)^K:43l:fS:¥«lig(^*^6. SililR©it#SiAi. 
->:© (S)^*-2.l,>« (6)SC©m^«:|S-r-5*i«:*iJ»r-r 
2.. 

Ei: (Db<Ca+a UDa<Ob+a} (5) 

E2: (Db^Da+a noa^Db+a) (6) 50 
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S;C5) 02 ©^1^3 1 . 3 2l,cnWi'^.<D^i,m-^E 

1 0 , ?:(6) *iMJ^ 3 3 ic^m!^,(D$>i,m^ e 2 r 

-eur, 1 Cc)l-r-£.ti-^«:« " 1" . BP-^ 

ne-v *^E2{c)sr-5ti^K:« "0" . ap^Sf 

6nfciffiiiis©^ratc-Dt,>r. -e-©ai^«c^*ic;-r.5!Kfii 

{*. — s, ^i:^i®««I^©5»:*^©^s^u^c>-'^••;.7 7 

[0017] :^^m(OC(Oyjmit. ±fBfi-^D a i D b 

C2)S?;-csa$n/c;^ui/3;u Ki^-^Mi. e# 
Da. Db©fflMB8<5&«:^«6€.SWj:5l§-C*D. iKH 

[0 0 1 8 ] S3«. ^I'L-mm^tiimmcDm^mxi) 

-r a ^§jfj©*ft^5S)^s© «'C\'^. t^ta r s 4> ©-C * ^> . 
S3ii«iii{c^^i^^x^. mn^cwi^itmmY^m 

^<Dwmm<Dmsi-^mi. <3 su 1 0 ©las^ l j&i^^iEais 
^tf .^(c i ^)«■rn^^4^f©s(c*^*^t?6 r 

(oz'j&^mm^xismmmi&omfimmiikihL, *© 

«Sgp@l«*^6.^^iii^©i|i'Cv#.?:^t±!-r^, 

•te-:» hSnfcilf« »5«Sm©aJ^J-C«. tt5:'3M#D 

aSiyftB:^<l-^D b tB:t;Si<^MJ^©i*3H^«X± 

.■s?rs^SM^©^^S:^i6]©ssBffi«<t bxt^tar 

a:^li«««©lil^SM«Y±-r-#Sfij«: 
0 <fc 0 < o /c*. Sc/ai:^®®?!^©©]^]^ 

S©sj*^:^©4SSi5ill«i i b r «iU}-r s . «imr s 
tbcommt. mtim^D aRz/mtim-^D b ©t^-rn*^ 
?rfflt.^^>fc©f*-s. m3icin,>x^^mnx±vm 
^mm<Dmi^-^trj:i,mm'tM i nx , m^rnmm 

xi,ttmmmm<DMi>±^trj:^m.m=kM i ny , m.m 

r. cn6©1^8PffiSM I NX . MAXX . M I NY R 
i>'M A X Y ©fii*^ 6 'X©cfc 5 tC U r cf«.C\*JllSMX . M 

MX = (M I NX +MAXX ) /2 
MY = (M I NY +MAXY ) /2 
C©iS@IS®»©4''C^«SM« (MX.MY)«J§JB©i(ft^ 



(5) 



(0019] nwm^'9^^miiimmm2 3 «, is-r. # * 

ji'i:>jic^m$tifc'^m.mm (x. y) *>e>§ij^:/3 
is] Y ©jHKi^T^ ifii X -^)ia;jc^ 0 r ^- cDffiSjtp 6 . 

^J'Csi^JISeiUiA^Sas 2 2 K <fc r*^tB $ titcMWmm 
^(D'P'O'r^Mm (Mx.MY)S-CCD^JKr?:3j?«?)S. 

oytp-ii-j^Mn ( MX i MY)*^ h^m.o:>mM ( x . y )^ -c 

®^ilr!W/j:^l5l'C^RJ:«:ffaE-r5!|#aS[iii«!F (x. 10 
y) ©M?:a^O-Cli< *>©t:*-5<, iffi^S@ilfe©4J'i:^ 
.i?>6#Siia^F ( x. y) S-r©Si8fr«, S^CDS 

fc!g!Kfii*fflCiri,>5. iffi^Biii«i©*'Cs>^lllS (mx. 

Mr)5:l5I.C^R®ct3-C^i L-r-^©|5l.CNR<75i<iS r (iffi^S 
<t>RCr)= £ ZF (x. y) (7) 

ccr, F«, #g8:iii«t«:*ji:fS2ffi(Dffittfiir*»3, 20 

Mfc^-:' h« "1" . at'-;. h« "O" x. y 

Sil^©{4SJ^S-C* . x«-ecD^^2:)?r^M« 

fit. y«sj^:/^i^j^s«i.-c&5,, s/c, sxaiis 
(Mx.MY)*tf''DiLfcii'C^n±©-r'^r©,i^,-r©ffitt 

^4-mii-ri>n±.K.^^ti>immm (x. y) ©a^ 
[ 0 0 2.0 ] mm%mmM>2 4 i^ia^^RfiJttai 

-ri>^m.(ov,^- aasy^'a*^— JSL-ris^-r^.. 
[ 0 0 2 n ii#®ii®«^^?pi^?iJ4>RCr)«. ■^mm^¥ 
(x. y) «:teiti,«lgSliii«*im:*iii««I^©c|3-cffi 

F (x. y) = I Da-Db I {lU, 

(5) =Sr?gl:fc-r<!:#©;?;.S;(7) (C i ^Ti^ili^F (x. 
y) «Cffi*JSdOS-r 6*1.5. m-^DaRO'li-^DbroUl 
:^jM«^*i5S:(5) *?gS/c$)9:t,»ti-^a#®Bi«iF (x. 40 
y) (Dmno'cs>i>, mk, i&m^^o^'i^^.^^m 

Hfi^F (x. y) =&S^^O/c!^S![iS^^7ft3^^J<I>R(r)?r 
Ja^Oil&SW. B!riS©2fii©#»i®«{C*jl:f?, 

V^OO 2 a^VXM:. *^|^©f&©:^ffi«:j;i,|^«?il*Si 

SIBXOasi 0«, -b I- ?*a/c*ftSffl?:3fc^a«j{c 

d' ttSliifrooSIJi 0*>6ta:;^$n;teiii»i{a#*'6SSa 50 
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t&U, SEi^ccfJ-C^'^JIS (Mx,MY)>()if>#Si[il«lF <x. 
y) S-C©^glr^|5)-i:ffl©¥S<fr^.Ci«:<t*Jf4?T 

■rti-?>«4?f©^S«:§wr(ciifjSriSflie^j:^i3l*am*i 
tf^cx.5, 

C 0 0 2 2 ] iy±|}iB^ L/c*^B^fC<J:S!^S![il#ffltBM 
mjsma.. ^CS) SO^Ce) «rS«:<t#DaSiyft-^Db 

!icl, > 4>© i «C:$5-glJ U r 2 mit L r , -e© 2 «i©1^i!(iii^ 

WtbT-S^^iii^«2M-C^j:<, UrS^i C.i 

•c*^.. .c©ti-^©!^i![iii^^ffifflai^!iffi*iJiBj-r^. 

m 2 K:THLiRi:;THL2K J: o T^SIJ 3 tl/c$Ii^® ^ ^ , -(1 

■^Dasaf«-^Db©-en^n©tH::>3gg<i*ie>Mi^3 i 

SO'MIS 3 2 {c Jl L. fci*^©;^*^!!^®®^ i i5f -r . gp 
^. a2©a:^{t-^+BMS{cfct^rflig3 lS!>*ffl^3 
2©»5>«:RL.fc(i-^D aRcm#D b =fe!|$®«:<f:sm:^ 

<t^<tT€.4>©-cs>s. m'&(o2m(o^wm^ 

ffltH^(c*3W2,:%^73il5H;^>©-c*2.*i> W;^)?"- 
^(OmK-tfimrjih, <l#DaSi:fm#Db*J^(5) ?rSI 

/c-ri#^©^#Sijilit^F (x. y) =&3}<*-2). cn«:J; 

A^6!^Hi«F (x. y) (iSCCS) C i 

I Da -D b I > I a I 

B.iimM^w^f^h<o-c£>i>. eaxospi o«. tiris 
u/cft«3!j©s9fefiaiii5i«i©^fiSr*s©-c, aig-rssft 

H^?:=^BS-r5. 12111952 0 ' », it$aiil«atiiSaSgB2 

li. s-cxiij^«^tii*!iasP2 5 i, ^^m^'^^^mm^ 
im2Gt. tm:¥m9msi>2i t-h^hmfS.inxK^ 
c©^%. mwmmim9Etim2 u*. tirj^ufca 

»]©SIJtCTil5l;fi|©1«^-C*S©-C. fi^-r5lftB^^=& 

Bg-rs. S'i:>ffi«^^asiiagi52 5 li. itsiiii^jatiiMs 

gB2 l«Cj:-5-CHi:^$ti/c2fii©!Hf«ia»*j»*3^il/-C 

■e© 2 ^^7c]^^{ctjl:t .2.7K¥75ri^BP'^^S:^I^F]ao>'S 



(6) 

9 

-5. 

(['0 0 2 4] m,4(Dmm.-y3j^m-h^m£i}f^<Dm^m.') 

itiY-W®^(c#^E-r-5ffit<DMSy«c*$(,i-C. 

»«-^4>YCv)«'XS;© J; ^ 5. 

*Y(y)= 2 F (x. y ) 

^WLKt^-C^yK). F (x. y) «^S:^[S]©Mtix . 10 

Utr-^ h*U , Sfc^--' h*S0-C*^, PHt(CU 

*X(x)= 2 F ( X . y ) 

<l>X(x), <t>Y(Y)/i^e>S'C^)IIWGX,GY ^3}?«t>-5>. as 

■r, #miii«*in^-r^^:m6]l^«x©fflSH**tflib 20 

■cyj^tC^T J: ^ {C, Itffiliii^CDIIfc^ -:' h^7to3S5tJ4>X 

KsSLT^SCifCjComfv h:S'<fiJ3S?ij4>X(x)(C*5W-5 
GX = 2 '3>X(x)x /2 <i>X(x) 

^b^?"J*Y<y)CC*iWSS.C>)^«GY 

G y. =' 2 Y(y) V / 2 * Y(y) 

(o 0 2 6 }, !^mii^ii^^ttHi5&sei5 2 6 itw^mmm 
tts«is§i52 iccj:-,-c!aui$n. — B^'N'-^^TJ'^ycc 30 

^fi^^n/cf^Hi^F (x. y) *>6gte^73l^y©Ili 

{ci^:&[Six'N)ia;x^-rs. -e-ur. s-c^ffi^tti 

^!iaSIJ2 5«C<j:-5-CMaS#a/c!|$Siiii«EF (x. y) © 

M'tmrn (GX,GY)*>e#mia^^F (x. y) 
®i L-C^t>n/cii]^©]^S CX,Y)35-r©!Egf r 

m'C^Pi±ic^&ri,i^wm^F (x. y)©<ii«:S^L 

t:Ci<. <^®il«F (x. y) (Om'i>Sm CGX,GYD*> 
e.1tSiiii«F <x. y) Sr©gEgfr«, 04i©^JcJ: 
0*«{>e>n. /J^IKL*JWT?rEg^#£AL/c?Sc^i^3n•2.. 
#®iaflStF (x. y) ©fi'DJffiS CGX,GY)^&ISl'C»n© 40 
*'C,>.^.i bT-?-©|Hl/C^R©^S r iiirj:m±iC^^-t- ^ 
Ht^-^ h©!^ia^©SI:»fii*RCr){3:;^K:j:»p^i*e. 

<t>R(r)= 2 F ( x. y ) 

EP-^. !|$§iai»F (x, y) (om'Cmm (gx,gy)*^p, 

^g|r©(B]>Cfl±{ci'n/ct:f©!^a!(ait^F (x. y) © 

s»fii*RCr)*isar«.3!p*tu;'3-r5*>©r*-5». itss 

w«%asi32 7 it. '^wmm^^mm!i!}:m^2 e (c j: ^ 
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^0 0 2 7 ] n^mm'9^^?^\<t>Kr-)it, nwm^F 
j:^x^m$ntcm'C''mm (Gx,GY)*^agrn«:>pfj£; 
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